MicroRNA let-7c-5p promotes osteogenic differentiation of dental pulp stem cells by inhibiting lipopolysaccharide-induced inflammation via HMGA2/PI3K/Akt signal blockade.
Pulpitis suppressed the level of let-7c-5p that promotes osteogenesis and bone formation by repressing HMGA2. In the current study, the function of let-7c-5p in the inflammation and osteogenesis in dental pulp stem cells (DPSCs) was explored. The level of let-7c-5p in DPSCs was up-regulated, and the cells were subjected to lipopolysaccharide (LPS) to induce inflammation. The effect of let-7c-5p on cell proliferation potential, osteogenic differentiation potential, and activity of HMGA2/PI3K/Akt pathway was detected. The administration of LPS suppressed the cell proliferation of DPSCs and suppressed calcium deposition, activity of alkaline phosphatase (ALP), and levels of OCN, OPN, OSX, MSX2, and RUNX2 in inflamed DPSCs. The impaired osteogenic differentiation of inflamed DPSCs was associated with the increased levels of HMGA2, p-PI3K, and p-Akt. In let-7c-5p-overexpressed inflamed DPSCs, the proliferation and osteogenic differentiation potential of DPSCs were restored, and the activation of HMGA2/PI3K/Akt signalling was inhibited. In rat pulpitis models, the injection of let-7c-5p agomir restored the osteogenic differentiation potential of dental pulp cells and inhibited HMGA2/PI3K/Akt signalling. The findings demonstrated the anti-inflammation and pro-osteogenesis effect of let-7c-5p during the attack of pulpitis, which depended on the inhibition of HMGA2/PI3K/Akt signalling.